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INTRODUCTION  
The EU Common Fishery Policy through the Landing Obligation attempts to discourage the release of potentially dead and dying animals back to 
the sea from commercial fishing. An important part of the discarded biomass in the trawl fishery are species with low or no economic value but with 
high key ecological role, such as crustaceans.  
There is very little information on survival discarded crustaceans. Survival measures by direct recovery of discarded tagged crustaceans are not 
effective in Mediterranean fishery. Alternative studies such as Semi-Quantitative Analysis (SQA) obtained on board prior to discarding can be 
considered as good proxies to estimate post-release mortality. 
OBJECTIVE 
The objective of the present study was the survival assessments of non-regulated crustaceans from trawlers 
on the North Catalan Coast (NW Mediterranean) 
EXPERIMENT 
The experiment was carried out on board and in the laboratory for a period of 96 hours using 
SQA and taking into account 4 indicators of Vitality Assessment (VA): Excellent, Good, Poor 
and Dying or Dead (Table 1 which will designate the State of Vitality  (SV) of the animals to 
study.  
 
Long-term survival experiments are divided into five sections.:  
1-selection process on-board by Vitality Assessment  
2-transfer to the laboratory 
3-conditions and maintenance (laboratory) 
4-Vitality assessment (laboratory) 
 
During the 96 hours a total of  5 SQA were conducted (T0…T4) (Table 2). The first, T0, was 
conducted on board the fishing vessel, within 30 minutes of the catch arriving aboard. The 
selected individuals were transferred into a plastic holding tank containing surface sea water, and 
finally transferred, in the plastics containers, to the laboratory maintaining water oxygen levels.  
 
A Wilson score method was used to calculate the survival estimate and 95% confidence interval 
(Table 2), and a Kaplan-Meier (K-M) analysis was performed to assess longitudinal survival data 
over 96 hours, with respect to the different vitality states, for species with more than 10 sampled 
individuals. 
Vitality Code Crustaceans 
Excellent 1 Continued movements; No external injury  
Good 2 Weak movements; answers to the contact; 
No external injury or superficial cuts on the 
exoskeleton or antennas. 
Poor 3 Without apparent movement, but can move 
antennas or maxilipeds; loss of a member or 
deep cuts. 
Dying or 
Dead 
4 Without movement, does not respond to the 
insistent contact. 
Table 1. Indicators of VA to design the SV   
RESULTS 
 12 species of crustaceans were studied 
  5 species showed a high mortality (0-67% survival rate)   
  7 species had a high survival (78%-100%).  
 
 For selected species (Table 2), at vitality state 1 (T1) 
mortality started after 24 hours and reached a stable level of 
mortality (asymptote) within the 96 hour.  
For T2, T3 and T4 there was no evidence of mortality except 
for L. depurator  at T3 (Figure 1). 
CONCLUSIONS 
•We estimate that the 96 h experimentation time, from the moment the catch is released on the vessel’s deck, was adequate because 
after this time mortality is negligible . We do not recommend increasing experimental time to attempt to decrease error estimates, 
because due to captive conditions, survival could be underestimated, or due to the exclusion of predation, survival would be 
overestimated. 
•The vulnerability of species to trawling is related to biological factors: behaviour, reproductive characteristics, resilience and habitat 
conditions; these can increase the effect of stressors and injuries on the survival of discarded animals. 
•It is of paramount importance at the ecological level to know and promote the survival of animals discarded since many are critical for 
EFH of important commercial species such as hake, red mullet or Norway lobster. 
Study area showing in 
red  the hauls used for 
the survival assessment. 
Table 2.Timing of SQA. The selected species for Kaplan-Meier analysis  and survival estimates 
(96 hours) with Wilson Score 95% confidence intervals are highlighted. 
Figure 1. K-M survival curves for the selected species  
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